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Electrostatically Driven Dynamic Capacitor Employs Capacitive Feedback 
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The problem: To provide regenerative feedback 
to an oscillator driving a dynamic capacitor in the 
input stage of an electrometer circuit. Prior art used a 
variable reluctance pickup having a single input elec-
trode on the side of the vibrating diaphragm opposite 
the driving electrode. Difficulty has been experi-
enced in providing sufficient feedback from the vari-
able reluctance pickup and in sufficiently reducing 
its temperature coefficient. 
The solution: A circuit that substitutes a three-part 
signal electrode for the single variable reluctance 
pickup electrode to supply capacitive feedback to the 
driving oscillator.
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How it's done: The dynamic capacitor consists of 
three basic elements: a driving electrode, a vibrating 
diaphragm, and a three-segment signal electrode. Al-
ternating current voltage from the oscillator makes 
the diaphragm vibrate at its resonant frequency, caus-
ing the capacitance between the segmented signal elec-
trode and grounded diaphragm to vary at the same 
frequency. An ac analog of the dc input is developed 
between the input segment and ground to drive the 
associated electrometer amplifier. In the same man-
ner, the fixed dc bias voltage applied to the feedback 
segment of the signal electrode develops an ac feed-
back signal in response to diaphragm motion. Because 
-	 (continued overleaf) 
This document was prepared under the sponsorship- of the National 
Aeronautics and Space Administration. Neither the United States 
Government nor any person acting on behalf of the United States
Government assumes any liability resulting from the use of the 
information contained in this document, or warrants that such use 
will be free from privately owned rights.
https://ntrs.nasa.gov/search.jsp?R=19650000291 2020-03-11T17:20:38+00:00Z
the bias voltage can be made as large as desired, suf-
ficient feedback signal can be obtained in spite of the 
poor conversion efficiency of the feedback segment. 
The guard segment of the signal electrode prevents 
leakage of the bias voltage to the high-impedance 
input segment and the grounded diaphragm prevents 
coupling between the driving and signal electrodes. 
Notes: 
1. This innovation should be of interest to manufac-
turers of electrometers.
Inquiries concerning this innovation may be di-
rected to:
Technology Utilization Officer 
Jet Propulsion Laboratory 
4800 Oak Grove Drive 
Pasadena, California, 91103 
Reference: B65-10293 
Patent status: NASA encourages commercial use 
of this innovation. No patent action is contemplated 
by NASA.
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